Quinolone resistance was thought to be acquired only by chromosomal mutations, until 21 plasmid-mediated quinolone resistance (PMQR) was described in 1998 (9). Since then, five 22 major groups of Qnr determinants (QnrA, QnrB, QnrC, QnrD, and QnrS) have been identified 23 (13, 15) . Two additional PMQR determinants have been also described: Aac(6')-Ib-cr (12), and 24 quinolone extrusion by QepA or OqxAB (13, 15) . OqxAB, conferring resistance to 25 quinoxaline-di-N-oxide olaquindox (a quinoxaline derivative used as a veterinary growth 26 promoter) was originally identified in an Escherichia coli isolate from swine manure (6, 14) . 27 PMQR genes are increasingly being identified worldwide in clinical isolates of 28 Enterobacteriaceae. However, OqxAB was not recognized as a PMQR determinant until recently. 29 Thus, data on the prevalence and epidemiology of oqxAB are limited compared with other PMQR 30 genes (15). Here we reported the prevalence of PMQR genes, including oqxAB, in E. coli isolates 31 from humans, animals, and environment in China. 32 In total, 1,022 E. coli isolates were collected from China between 1993 and 2010. A total of 33 307 isolates were obtained from feces and urine samples from healthy volunteers or patients, 671 34 isolates were obtained from heart, liver, spleen, blood, or feces samples of diseased or healthy 35 animals (specifically, 384 chickens, 32 cattle, 6 dogs, 11 ducks, 40 geese, and 198 pigs) , and 44 36 isolates were randomly collected from the environment of different farms, including surface soil, 37 sewage, drinking water, and pond water. Each isolate was from a separate specimen. 38 All isolates were screened for oqxA and other PMQR genes (i.e qnrA, qnrB, qnrC, qnrD, qnrS, 39 aac(6')-Ib-cr, and qepA) by PCR ( to those with up to three mutations (4-32 µg/ml), suggesting that the QRDR mutations do not 93 affect olaquindox susceptibility (Table 3) .
94
In conclusion, oqxAB was prevalent and widespread in E. coli isolates from humans, animals, 95 and environment in China. This study is the first report on the occurrence of oqxAB in isolates 96 from ducks and geese, and as early as 1994 from chicken. 
